Prostatic involution in rats induced by a novel 5 alpha-reductase inhibitor, SK&F 105657: role for testosterone in the androgenic response.
Within the prostate, androgen stimulates glandular cell secretion and proliferation while inhibiting glandular cell death. Due to its predominant nuclear localization, higher affinity for the androgen receptor, and more than 10-fold higher intracellular concentration than testosterone, dihydrotestosterone (DHT), not testosterone, appears to be the active intracellular androgen within the prostate of intact male hosts. The issue has remained unanswered, however, whether testosterone itself, without irreversible conversion to DHT by the 5 alpha-reductase enzyme, is capable of androgenic effects in the prostate. To address this issue, a novel dead end (i.e. product) inhibitor of the 5 alpha-reductase enzyme, SK&F 105657, was administered to intact or castrated male rats treated with either exogeneous testosterone or DHT. When administered twice a day orally at 25 mg/kg.dose, SK&F 105657 reduced the prostatic DHT content of either intact or castrated rats maintained with exogeneous testosterone to the same low level as that produced by surgical castration. Unlike castration, however, such SK&F 105657 treatment increased the prostatic testosterone content by more than 5-fold. The decrease in prostatic DHT coupled with a raise in testosterone are specifically due to the in vivo inhibition of the 5 alpha-reductase activity, since they were not observed in castrated rats maintained with exogeneous DHT. Treatment of intact or castrated male rats with exogeneous testosterone and oral SK&F 105657 (25 mg/kg, twice daily) resulted in a substantial inhibition of prostatic secretion, an inhibition of prostatic glandular cell proliferation, and an increase in prostatic glandular cell death. The magnitude of the changes, however, was not as great as that observed after surgical castration. The results are, however, specific for 5 alpha-reductase inhibition, since they were not observed in castrated rats given exogeneous DHT. These results demonstrate that if the prostatic testosterone content is elevated to sufficient levels, androgenic effects are induced without a requirement for an elevation in prostatic DHT content. Thus, the conversion of testosterone to DHT appears to function as a means of amplifying androgenic stimulation in the prostate.